CALIFORNIA DIVISION OF MINES AND GEOLOGY
FAULT EVALUATION REPORT FER-94

October 19, 1979

Name of faults.

Calaveras (Hollister segment}, and "Buena Vista Road" faults.

Location of faults.

Hollister 7.5 - minute quadrangle, San Benito County (figure 1).

Reason for evaluation,

Part of 10 - year evaluation program.
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5. Review of available data, airphoto interpretation, field checking.

The Special Studies Zones (58Z) of 1974 depictéd on the Hollister 7.5
- mimute quadrangle (figures 1 and 2) were based on fault traces mapped by
Nason (1971), Radbruch (1968), Rogers (1973), and Taliaferro (1948). Faults
shown on the $5Z Map and to be discussed in this fault evaluation report
(FER) in¢1ude'the"cﬁihveras fault zone, San Andreas fault zone, and a north-
east trending fault infdrmally referred to in this report'as the "Buena
Vista Road" fault.

CALAVERAS FALULT ZONE

West Branch Calaveras Fau;t

The location and activity of the west branch (main trace) of the Cal-
averas fault is well documented (Nason, 1971; Rogers, 1969, 1973;Rogers and
Nason, 1967, 1971) (figure 2). Historic fault creep in the city of Holl-

ister occurs in a zone that varies in width' from about 10 feet to 50 feet
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(Rogers and Nason, 1971). Right-lateral creep rates along this segment of
the fault have varied with respect to both time and location along the
fault. The rate of displacement from 1967 to 1971 was 0.4in/yr @wgers

and Nason, 1971, and was observed to be continuing in 1979, Maximum cutu-
lative offset along this trace of the Calaveras fault during the period
1909-1971 was 13 inches of right-lateral strike-slip displacement measured
across a concrete sidewalk on the north side of Sixth Street.

Documented fault creep along this trace on the Hollister quadrangle
extends southeast from Wright Road to Cienega Road bridge south of the city
(figure 3). South of Cienega Road bridge, the fault trace camnot be accur-
ately Ilocated. Rogers (1973) shows the trace along the channel of San Benito
River, but does not cite evidence for the presence of the fault at this
location. Radbruch (1574) does‘not show an active trace 300 feet south of
the bridge. Xilburn (1972) shows a concealed trace basad on ground water
elevatidns along a more southerly trend south of the bridge (figure 2).
About 2000 feet north of the bridge Kilburn shows a concealed fault that
branches southeast from his principal trace (figure 2), Dibblee (1975)
shows this fault farther to the west than Rogers (1973) south of the bridge
(figure 2). The concealed trace of the fault south of the bridge, as shown
by Dibblee, does not seem to offset Holocene or older (late Pleistocene?)
alluvial units,

Study of 1966 WRD air photos (USGS)} suggests that a discontinuous
féult trace may exist 400 feet east of Reger's 1973 main trace south of
Nash Roaﬁ tfigure 3). The fault trace, which trends more easterly than
Rogers' trace, is delineated by-vegetaﬁiﬂn.lineaments. Study of 1939 air
photosl[U.S. Soil Conservation Sarvicejzdoéé not''shew most of these linea-

ments, except where noted on figure 3. Field checking in this ayea did not

reveal evidence for faulting.
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Terrace deposits exposed east of Clenega Road were not offset near
the fault location of Rogers (figure 3), However, much of the river bed
and some terrace deposits from Cienega Bridge south to Hospital Road have
been mined for sand and gravel, thus obliterating any geomorphic evidence
for faulting.

Branch Fault A

One block south of Dunne Park, Rogers (1973) shows a fault branching to
the west of the main trace (figure 2). This fault was mapped based on a
west-facing scarp trending northwest ffom Dunne Park and a "significant”
gravity anomaly near Vista Road (Rogers, p.c., 1979).. Horth of Vista Road
the faulet was projected using the base of hill 281 as control (figure 2).
No geomorphic evidence has been found for the presence of the fault north
of Fourth Street.

Kilburn shows a concealed fault that generally trends parallel with the
fault mapped by Rogers, but has located the fault farther to the west
(figure 2). 'The fault trace seems to be offset by an east-west trending
fault, but the location of a test well symbol on Kilbkurn's map obscures
the trace at this junction (Kilburm, 1972, figure 3). No evidence is cited
for the presence of the fault mapped by Kilburn and this feature does not
offset pround water elevationa (Kilburn, 1972, figure 5). Dibblee (1975,
1979) does not shew this fault.

Based on alr photo interpretation by this writer, a west-facing scarp
can be followed from Dunne Park northwest to about Fourth Street. The
scarp is about 2 to 3 feet high just west of Dunne Park, but diminighes in

height along its northwest trend. Northwest of Fourth Street the ascarp
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cannot be found. Field checking confirms the location of a west-facing
scarp southeast from Fourth Street to Dunne Park, but no evidence of deforma-
tion of curbs or streets was observed.

Branch Fault B

This fault trace, which trends northwest from the saddle in Park Hill
(figure 2), was zoned based on Radbruch (1968). Radbruch's fault location
Waé compiled from mapping by Rogers and Nason (1967), The fault locatiom
by Rogers and Nason was based on air photo interpretation (Rogers, 197%)p.c.).
No evidence for faulting was observed by Rogers during subsequent field
mapping; Rogers' 1973 map does not show this fault.

Kilburn (1972) does not show this fault on the surface and indicates

that ground water levels are continuous across the inferred trace of this
fault.  No surface expression of this fault was observed from interpretation
of 1939 (U.8. Soil Conservation Service) and 1966 air photos (U.5.G,8.) by
this writer.

Branch Fault C

This segment of the Calaveras fault was zoned based on the location of
Radbruch (1968) (figure 2). A tevised map by Radbruch (1974) does not show
this fault trace. Rogers, whose 1967 map is the basis for Radbruch's
1968 location (Rogers and Nason, 1967), does not show this fault on his 1973
map but instead has mapped a synclinal axis along the trend of the saddle.
‘Kilburn (1972) and Dibblee (1975, 1979) do not show this fault,

Air photo interpretation on 1939 and 1966 photos indicates that faule-
ing may form the saddle. A depression at the goutheast end of the saddle

may be fault related (figure 3), although it may be localized drainage
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closed by road fill. Depressions observed in the saddle of Park Hill

during field checking were not clearly related to the road fill and may

be fault related.

East Branch Cdlaveras Fault

Two fault traces of the east branch Calaveras fault are shown on the
552 Map of the Hollister quadrangle and were zoned based on Radbruch (1968)
and Rogers (1973) (figure 2)., As mentioned previcusly, the inferred fault
trace of Radbruch (1968) is based on mapping by Rogers and MNason (1967).
Based -on detailed field mapping, Rogers (1973) relocated the trace of the
fault 230 to 300 feet weszt of the trace shown by Radbruch (1968, 1974) and
showed the faulr as concealed. Dibblee (1975) shows a concealed easterly
trace of the Calaveras fault, the location of which agrees well with
Rogers' 1973 location south southeast from Park Hill to the edge of the
Hollister 7.5 - minute quadrangay (figure 2).

Kilbyrn (1972) shows a concealed fault trace that generally coincides
With_the location of Rogers (1973) from Park Hill south southeast to the
east joy of Southside Road (figure 2). Eilpurn located the trace of this
faulr aleng the west side of hill 668 (figure 2). This fault, as inter-
preted by Kilburn, offsets the water table by about 20 to 25 feet (east
side up) and is a ground water barrier.

Faults located on hoth sides of hill 668 (figure 2) are based on work
by Radburech (1968) and Rogers (1973).

Twe site investigations have been conducted along this fault trace
(figures 2, 3). Leighton and Associates (1974; AP-56) located a northwest
trending fault that offset all units except "the uppermost portion of the

s0il cover" in two trenches along the east side of hill 668 (figures 2, 3).
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The east-west trending fault in hill 668 was also trenched by Leighton
and Associates (1974; AP-56) and was found to offszet all soil units
&igures 2, 3).

A trench excavated 400 feet north of Nash Road by Woodward-Clyde and
Associates (1970; 35-18-33072) (figures 2,3) exposed evidence of faulting
along the east branch of the Calaveras fault. Silty clay sediments mapped
as lake deposits by Rogers (1973) are cut 9 feet below the surface by a
"slickensided plane." A sandy silt bed that underlies the silty clay sedi-
ments iz cut by two to three "clay seams" 1/2 to 3 inches thick that dip
steeply to the west.

The age of sediments exposed in this trench is assumed to be Holocene.
Core samplesg of elays in the Hollister Valley have been collected and
dated by Herd (1978). The lowermost clays (generally occurring 80 to 90 feet
below ground surface) have been 014 dated at 9900 years B.P.; uppermost
clays are dated at 4,000 years B.P. Four samples were taken from locations
along the east side of the main trace of the Calaveras fault from San Felipe
Lake (San Felipe 7.5-minute quadrangle) south to the north side of Hollister
near Cottage Corners (Herd, p.c., 1979) (figure 3).

The location of the east branch of the Calaveras fault, based on Inter-—
pretation of 1939 (U.5. Soil Conservation Service) and 1966 (USGS) air
photos, coincldes clesely with Rogers' 1973 location south of Park Hill
to hill 668. The fault along the west side of hill 668 can be located
about 200 feet northeast of Rogers' 1973 trace. Additional faulting at the
south end of hill 668 can be interpreted from 1939 and 1966 alr photos

(figure 3).
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Branch Fault D

A short northwest trending fault along the east side of Park Mill is
shown on the HolliStéf‘SSZ;Map and was zoned based on Radbruch (1968), who
based her fault location on Rogers and Nason (1967). A later map by Rogers
(1973) deleted this fault trace.. No evidence for this fault was observed
by Rogers (personal communicaticn, 1978}, Eviden;e for recent faulting
was not observed on 1966 air photos (USGS)} by this writer.

Branch Fault E

This fault is shown on the Hellister SSZ Map and was zoned based on
Radbruch (1968). Radbruch's location was based on fault locations by
Rogers and Nason (1967). Rogers projected this fault trace from the east
side of a hill on the San Felipe 7.5-minute quadrangle south 1000 feet onto
the Hollister 7,5-minute quadrangle (Rogers, p.c., 1979). No evidence of
faulting was observed on 1966 aerial photos (USGS) by this writer.

Northeast Trending Fault

A norfhgast trending fault mapped by Rogers (1973) is located on
Cienega Road 800 feet southeast of the abandoned Union School buiiding
(figures 2,3). Nprtheast t;anding'éracks across Cienega Road are located
at the base of a small (1 1/2 to 2 inches high) northwest-facing scarp.

This feature is mot visible on air photos, but during a field check in
October 1979 a scarp and cracks across Cienega Road were observed. The
cracks extended into gravel shoulder material on either side of the road.
Periodic maintenance on the road at this location is required (Bishop, p.c.,
1974)., Fault features could not be followed‘northeast or southwest from
Cienega Road.

SAN ANDREAS FAULT - Refer to FER-99
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YBUENA VISTA ROAD" FAULT

The "Buena Vista Road" fault west of Hollister was zoned based‘nn
Rogers' 1973 map (figure 2). Rogers based the location of this feature
o reports by prdperty owners that cracks in.the ground occursed during
‘the 1906 earthquake, Reports indicate that water issued from a crack: the
southeast side was down. A small pond (sag pond?) was reported to exist
in 1906 just east of hill 295 (figure 3). A revised map by Rogers (in
‘PréSS) does not show the "Buena Vista Road" fault., Rogers concluded that
evidence for surface fault rupture is equiﬁocal and the cause of cracking
could also be explained by'ground-shaking features such as‘seismiqally in-
duced settlement orzliquifaction {Rogers, p.c., 1980).

Kilburn (1972) shows a fault with roughly the same general trend as
Rogers' fault east of hill 295 (figure 2) and indicates that the fault
offsets the water table. The sense of displacement is southside up, but
the magnitude of offset is not clear from Kilburn's map and may be less
than 10 feet,

The "Buena Vista Road" fault is eipressed as a linear tonal contrast
{ground watér barrier?), basedlon interpretation of 1939 and 1966 air
photos by this writer. The 1966 alr photos show a vague lineament, but 1939
air photos show this feature as a stronger t0na1 contrast extending to hill
281 (figure 3), The fault is expressed in hill 295 as a man-modified bench
(figure 3). (Southwest of hill 295 no surface evidence of faulting was
. observed on air photos or during field checks.)

A buried irrigation line coupling-ﬁear the trace of the fault has
been reﬁeatedly broken, according to property owners. The line was broken
during a field check by this writer (8-8-79). Although a M5.9 earthquake
had occurred on 8-6-79, the property owner stated that the line had been

broken prior to the earthquake.
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6. Conclusions

a.

Calaveras Fault

(1) West Branch Calaveras Fault: The poeition and activicy of this

trace of the Calaveras fault on the Hollister 7.5-minute gquadrangle

from Wright Road to Cienega Road bridge is WEllmdochgEnted. The trace
of this branch of the fault south of Cienega Road bridge is obscure and
reliably cannot be followed. The region south of Cienega Road bridge
may be the aouthern termiﬁhus of a left-stepping strand of the Calaveras
fault. Linear wegetatdion cggtrasts south and east of the bridge chserved
on 1966 alr photos (USGS) suggest that the main trace may step east to
the weat side of hill 668. However, these lineaments are not found on
1939 air photos (U.S. Soil Conservation Service) and were not obzerved
during field checks by this writer. Additional faulting may be present
from the bridge southeast to hill 668, but agricultural and mining activi-

ties have modified or obliterated geomorphlc featrures.

(2) Branch Fault A: This fault is based on a west-facing scarp jeining

the main trace of the Calaveras fault and is inferred northwest of 4th
Street from geophysical studies (Rogers, p.c., 1979). The presence of a
gcarp in Holocene-dated deposits (Herd, 1978; FeC., 1979) implies a
Holocene active fault. However, the arcuate shape of the acarp may be
the regult of lareral stream erosion. No evidence of active creep was
observed. No evidence for the trace of this fault has been found north
of Vista Road, although hill 281 implies a northward projection of the
fault.

(3) Branch Fault B: There is no evidence for faulting along the inferred

trace of this faulr.
(4) Branch Faulr C: The trace of thiz fault is shown on Radbruch's

1968 preliminary map. A revised map by Radbruch (1974) deletes
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thiz trarc, and Rogers' 1973 map shows a gynclinal axis rather than a
fault. A closed depression at the southeast end of the saddle may be
the result of reoad £f1ill blocking normal dyainage through the saddle,
but additional depresslons in the saddle and a linear scarp (7) on the
north imply a fault related origin.

(5) ZEast Branch Calaverag Fault: The westernmost trace of the east

branch of the Calaveras fault (Rogers, l??ﬂ &igure 2} from Park Hill
south has been shown to offset deposits considered to be Holocene in
age (Woodward-Clyde & Assoc., 1970; Herd, 1978%; Herd., p.c., 1979). The
location of this fault can be obsgerved from about 6th Street in Hollister
sputh to the east-west sepment of Southside Road. Gravity and ground
water informatlion support the location of the fault (Ellis, 1952; Kilburn,
1972; Roger=, 1979, p.c.).
There ie no evidence for the exlistence of the easternmost trace
of Radbruech (1968) shown on the S38Z Map of the Hollister quadrangle.
Faults bounding hill 668 generally coincide with the loeation
ghown on the 85Z Map, although differences 1n detail exist (figures2,3).

(6) Branch Fault D: There is no evidence for faulting along the

inferred trace of this fault,

{7) Branch Fault E: There 1g no evidence for faulting along the

inferred trace of this fault.

(8) DYortheast Trending Fault: The northeast trending feature in

Cienega Road mapped by Rogers (1373) may be related to subsidence due
to ground water withdrawal. However, a similar trending feature, the
Bugch fault located about 8 mileg to the north, has been asaociated with

selsmic activity (Mortensen and Johmston, 1976).
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b. BSan Andreas Fault: refer to FER-59

c. "Buena Vista Road™ Fault: Location of the "Buena Vista Road" fault is

based on reports by property owners of cracks in the ground formed during
the 1906 earthquake. Additional evidence for the location of the fault
includes: (1) the presence of a small lake (sag pond?) in 1906; (2) tonal
lineaments on 1939 (U.S. Soil Conservation Service) and 1966 (USGS) air.
photos; (3) geomorphic expression in hill 295. Most of the evidence is
weak. The reported cracks during the 1906 event may have been seismically
induced settlement or liquefaction. Continuing damage to arivrrigation line
coupling may be due to fault creep, but it more‘likaly is caused by‘sub-‘
sidence due to ground water ﬁithdr&wal. However, similar northeast trending
faults north'and.SDuih.nf this featufe3(Bﬁsch fault (Rogers, '1967) and.
NarthaastlTrending Fault (this reportﬁ imply a sfructural relationship to
the "Buena Vista Road" fault.

7. Recommendations =

a. Calaveras Fault Zone

(1)  West Branch Calaveras Fault: Maintain fault trace as shown on

SSZ Map north of Cienega Road bridge. Query fault trace south of
 the bridge and draw zone sufficiently wide to allow for uncertainties

in locations of active trace(s) {(figure 4).

(2} Branch Fault A: Maintain fault trace as shown on S5Z Map south
of Fourth Street. Delete fanlt trace north of Fourth Street (figure

4.

{3) Branch Fault B: Delete fault trace.

(4) Branch Fault C: Revise fault location of Radbruch {(1568)

based on this report (figure 4).
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(5) East Branch Calaveras Fault: (a) Delete easternmost frace of

Radbruch (1968) (figure 4)., (b) Revise locatien of Rogers!' 1973 trace
based on work of Woodward-Clyde and Associates (1970) and this report.

(figure 4). (c) Revise location of fault traces in hill 668 based on

.Leighton and Associates (1974) and this report (figure 4).

(6 Branch Fault D: Delete fault trace.

(7) Branch Fault E: Delete fault trace.

(8) Northeast Trending Fault: Add fault trace as shown on Rogers'

18973 map. Draw 55Z of the west branch (main trace) of the Calaveras

~ fault to include this fault (figure 4).

b. " San Andreas Fault-Refer to FER-99

¢, "Buena Vista Road'" Fault: Delete the existing S$SZ and fault

traces.

B. Report prepared by William A. Bryant, 10-19-79.
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Figure 1 (to FER-9%),



